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Aips++ MeasurementEquation
� For k `real' incoherentsources,observedwith a `real'

telescope,we have:
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� wherethevisibility vector~Vij is integratedover theextent
of thesources(

R
dl dm), over theintegrationtime (

R
dt)

andover thechannelbandwidth(
R

df). Ji andJj aretwo
feed-basedresponsematrices,called`Jonesmatrices'.
Integrationover theaperture(

R
dudv) is takencareof by

theprimarybeamproperties,includedin theJones
matrices.(aips++Note185,J.Noordam).
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The Problem
� Theprimarybeamcomponentsof theJi andJj response

matriceswill betimevariablein mostSKA designs.

� reasons
� phasedarrays

� �elds / tilesof dipoles
� collectionof smallsteerabledishes

� LAR
� dish�e xesassourceis tracked- functionof zenithangle
� at zenithbeamis symmetrical
� astheLAR tracksaway from thezenith,theprimary

beambecomeselliptical with themajoraxisalonga line

thatrunsfrom thezenithto thehorizon.
� thefactorthatit is stretchedis 1 / cos(za)
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The Impact on Images
� timevariableprimarybeamgivesa timevariable

gain thatis a functionof positionwithin the�eld
of view

� uncorrectedtimevariablegaingeneratesarti�cial
sourcestructure

� for observationof actualextendedsource-
� how to separatetimevariablevisibility

changes(dueto sourcestructure)from time
variablegaineffects?

� importantfor long integrationsto nJylevel
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SimpleExperimental Model
� Take `regular' E-W DRAO arraywith HPBWof 102

arcminat21 cmandbroadentheE-W beamby a factor1 /
cos(HA) out to + / - 85deg HA.

� This is roughlysimilar to thetypeof broadeningonemight
getwith anLAR.

� Observe sevenpoint sourceslocatedat increasingdistances
from the�eld centrealonganeastwestline over full 12
hourtrack.

� Also observe sevenpoint sourceslocatedat increasing
distancesfrom the�eld centrealonganorthsouthline.

� Create1024x 1024image.

� Dataset:480visibilities x 63 baselines.
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Output of `Standard' Reduction
� Requiresabout3 secondsprocessingwith standardDRAO

reductionsoftwareona 450MHz PC
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SimpleSolution to Problem
� Fouriertransformeveryvisibility to sky domain.

� Correctresultingimagefor timevariablecomponentof
primarybeamat thatinstantof time.

� Invert backto UV domain,for possiblemanipulation/
taperingbefore�nal Fouriertransform.

� But ...
� Whattook3 secondsnow takesabout11hours!
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How to SpeedUp Solution
� `Embarrassingly

Parallel' application
� UseMaster- Slave

architecture
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aips++Glish Implementation
� seeaips++Note230
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SystemPerformance
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The Raw Image
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The Corr ectedImage
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Conclusions
� Don't build time-variablebeamSKAs from E-W arrays!

� Instantaneous2-D UV coverageimportant
� A givenfor `real' SKA with 50antennasand600MHz

BW at21cm

� Somedif�cult problems
� PSFis not shift-invariant-> how to developef�cient

CLEAN?
� Needcomplicatediterationschemes...?
� Useparallelprocessingwherepossible
� Academicscientistswanteasy-to-usesystems

� Alternative approach?- varygriddingfunctionfor UV
data?
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